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An  additional  result  is  that  by  introducing  notches  in  autofrettaged 
cylinders  a  significant  amount  of  the  residual  stresses  are  relieved 
which  indicates  that  smaller  applied  pressures  can  be  contained  by  these 
cylinders,  than  in  smooth  cylinders  before  yielding  occurs.  The  results 
also  show  that  the  possibility  of  CD  initiated  fatigue  failure  is  greatly 
increased. 


28 


SECURITY  CLASSIFICATION  OF  THIS  PAGEfIFh«n  Dmi*  Ent'fd) 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Data  Entared) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  NUMBER  2.  GOVT  ACCESSION  NO. 

ARLCB-TR-80006 

3.  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLE  (and  Subtitle) 

Evaluation  and  Demonstration  of  Tampella 

81mm  and  120mm  Mortar  Systems  (U) 

3.  TYPE  OF  REPORT  4  PERIOD  COVERED 

6.  PERFORMING  ORG.  REPORT  NUMBER 

7.  AUTHORO) 

E.  G.  Frezon 

a.  CONTRACT  OR  GRANT  NUMBERf*) 

9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Benet  Weapons  Laboratory 

Watervliet  Arsenal,  Watervliet,  N,  Y.  12189 
DRDAR-LCB-TL 

10.  PROGRAM  ELEMEN  T.  PROJECT,  TASK 
AREA  *  WORK  UNIT  NUMBERS 

AMCMS  NO.  675709.6500012 

Pron  No.  Y3-7-FS051 -BQ-M7 

FSTC  Project  No.  TPX75151 

11.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

.  US  Army  Armament  Research  and  Development  Command 
Large  Caliber  Weapon  System  Laboratory 

Dover,  New  Jersey  07801 

12  REPORT  DATE 

March  1980 

13.  NUMBER  OF  PAGES 

85 

14.  MONITORING  AGENCY  NAME  4  ADDRESSf!/  dllml  from  Controlling  O(ftcc) 

U.  S.  Army  Foreign  Science  &  Technology  Center 
Charlottesville,  VA  22901 

IS.  SECURITY  CLASS,  (at  CAI.-r.port; 

CONFIDENTIAL 

IS*.  DECLASS!  FICATION/  DOWNGRADING 

SCHEDULE 

31  December  1989 

16.  DISTRIBUTION  STATEMENT  ( of  thia  Raoort) 

Distribution  limited  to  US  Government  Agencies  only  because  of  proprietary  Infor¬ 
mation;  March  1980.  Other  requests  for  this  document  must  be  referred  to 
Commander,  ARRADC0M,  ATTN:  Benet  Weapons  Laboratory,  DRDAR-LCB-DM,  Watervliet 
Arsenal,  Watervliet,  N.  Y.  12189. 

17.  DISTRIBUTION  STATEMENT  (of  the  abstract  entered  In  Block  20,  if  different  from  Report) 

18.  SUPPLEMENTARY  NOTES 

19.  KEY  WORDS  (Conl/mi*  on  rmeerae  eidm  if  necemaary  and  identify  by  biock  number) 

Mortar  Systems 

Mortar  Ammunition 

Mortar  Test  Data 

ZO.  ABSTRACT  (XZxrChsue  era  revermm  #£oS*  ft  n wee* ary  mod,  identify  by  block  number) 

Reports  of  an  improved  81mm  TAMPELLA  Mortar  System  having  a  maximum  range  of 
5500  meters  resulted  in  the  establishment  of  a  project  with  the  U.  S.  Army  Foreign 
Science  and  Technology  Center  for  procurement/eval.uation  of  this  system.  Contact 
and  negotiations  with  ETABLISSEMENT  SALGAD  (Sales  Organization  for  TAMPELLA 
Mortars)  eventually  led  to  a  limited  test  and  demonstration  at  Aberdeen  Proving 
Ground  of  the  TAMPELLA  81mm  and  120mm  Mortar  Systems.  The  81mm  and  120mm  Mortars 
demonstrated  maximum  ranges  of  6575  meters  and  8107  meters  respectively  with 

DO  t  1473  EW-nOH  OF  1  MOV  S5,S  OBSOLETE  29  UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Wfcwr*  Data  Enter* d) 


_ UNCLASSIFIED _ _ 

SECURITY  CLASSIFICATION  OF  THIS  PAQgprhM  Dmtm  Kntmnxf) _ _ 

(Continued  from  Block  20.) 

good  accuracy.  Arena  fragmentation  tests  to  evaluate  the  lethality  of  a  con¬ 
trolled  fragmentation  (COFRAM)  round  for  the  TAMPELLA  81mm  Mortar  revealed  this 
round  to  be  significantly  more  lethal  than  the  U.  S.  81mm  M374  PMI  cartridge. 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  P  ACEfW7i*ft  D»tm  Entered) 


SECURITY  CLASSIFICATION  of  THIS  PAGE  (When  Data  Entered) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  NUMBER  2.  GOVT  ACCESSION  NO. 

AELCB-TR-8000  7 

3.  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLE  (and  Subtitia) 

Development  and  Operation  of  8  Inch  Laboratory 

ESR  Furnace  at  Watervliet  Arsenal 

S.  TYPE  OF  REPORT  4  PERIOD  COVERED 

S.  PERFORMING  ORG.  REPORT  NUMBER 

7.  AUTHORf*; 

W.  Sullivan 

V.  Colangelo 

8.  CONTRACT  OR  GRANT  NUMBERC a) 

9.  PERFORMING  ORGANIZATION  NAME  ANO  AOORESS 

I  US  Army  Armament  Research  and  Development  Command 
Benet  Weapons  Laboratory,  DRDAR-LC3-TL 

I  Watervliet,  N.Y.  12189 

10.  PROGRAM  ELEMENT.  PROJECT,  TASK 

AREA  &  WORK  UNIT  NUMBERS 

AMCMS  No.  3297.06,7550 

DA  Project .  „ 

PRON  No.  M1-5-A1  31 

■11.  CONTROLLING  OFFICE  NAME  ANO  ADORESS 

.  US  Army  Armament  Research  and  Development  Command 
Large  Caliber  Weapon  System  Laboratory 

Dover,  New  Jersey  07801 

12.  REPORT  OATE 

March  1980 

13.  NUMBER  OF  PAGES 

31 

14.  MONITORING  AGENCY  NAME  &  AOORES S(if  different  from  Controliins  Office) 

IS.  SECURITY  CLASS,  (ol  Me  report) 

UNCLASSIFIED 

ISa.  DECLASSIFICATION/ OOWNGRAOING 
SCHEOULE 

16.  OISTR1  BU TION  STATEMENT  (of  thia  Report ) 

Approved  for  public  release;  distribution  unlimited 

17.  DISTRIBUTION  STATEMENT  (oi  tha  abatract  entered  in  Block  20,  if  different  from  Report) 

18.  SUPPLEMENTARY  NOTE5 

19.  KEY  WOROS  (Continue  on  raveraa  aida  if  necaeaaxy  and  identify  by  block  number) 

ESR  Melting  Hollow  Steel  Ingots 

Steel  Castings  Servo  Systems 

Slag  Furnace  (ESR) 

,20.  ABSTRACT  (Continue  on  rerarea  mica  if  necammery  and  idantify  by  block  number)  ^ 

'  This  report  is  an  evaluation  of  a  contractor  furnace  (ESR)  for  use  in  laboratory 

experiments  in  melting  solid  and  hollow  ingots.  The  report  describes  the  condi¬ 

tion  of  the  furnace  as  Installed,  the  problems  encountered  together  with  the 
-  design  changes  made  in-house  to  correct  the  existing  deficiencies.  The  report 

also  indicates  the  technical  areas  that  must  be  explored  to  fully  develop  a 

hollow  ingot  technology. 

DD  ,  1473  •  edition  OF  tNovw.soesoi.eTE  31  UNCIASSIFIHD 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  Data  Entered) 


SECURITY  CLASSIFICATION  OF  THIS  PAGEQThan  Data  Entered) 


SECURITY  CLASSIFICATION  OF  THIS  P AGEfWh*n  Data  Entered) 


SECURITY  CL  ASi.i  6':»  .A  '  'ON  OF  rHtS  PaGE  ,»Y«n  Date  Entered) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  NUMBER 

ARLCB-TR- 80008 

2.  GOVT  ACCESSION  NO. 

3,  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLE  (and  Subtitle) 

IMPROVED  LC  CHROMIUM  FOR  GUN  TUBE  APPLICATION 

S.  TYPE  OF  REPORT  &  PERIOD  COVERED 

6.  performing  qrg.  REPORT  NUMBER 

7.  AUTHORS 

E.  S.  Chen 

W.  Baldauf 

a,  CONTRACT  OR  GRANT  NUMB  ERf e) 

s.  performing  organization  name  ano  adoress 

Benet  Weapons  Laboratory 

Watervliet  Arsenal,  Watervliet, . NY  12189 
DRDAR-LCB-TL 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  4  WORK  UNIT  NUMBERS 

AMCMS  No.  611102H600211 

DA  Project  No  1L1161102H60 
Pron  No . 1A924324GGGG 

it.  controlling  office  name  and  aooress 

US  Army  Armament  Research  and  Development  Command 
;  Large  Caliber  Weapon  System  Laboratory 

Dover,  NJ  07801 

12.  REPORT  date 

March  1980 

13.  NUMBER  OF  PAGES 

32 

14.  MONITORING  AGENCY  NAME  a  ADORES S^i/  different  from  Controlling  Office) 

IS.  SECURITY  CLASS,  (ol  Mm  r.portj 

UNCLASSIFIED 

ts*.  DECLASSIFICATION^  DOWNGRADING 

SCHEDULE 

16.  DISTRIBUTION  STATEMENT  (of  thie  Report) 

.Distribution  limited  to  US  Government  Agencies  only  because  of  test  and 
evaluation;  MARCH  1980,  Other  requests  for  this  document  must  be  re¬ 
ferred  to  COMMANDER,  ARRADC0M,  ATTN:  Benet  Weapons  Laboratory, 

DRDAR-LCB-RP,  Watervliet  Arsenal,  Watervliet,  N.  Y.  12189 

17.  DISTRIBUTION  STATEMENT  (of  the  ebetrect  entered  in  Block  20,  if  different  from  Report) 

IS.  SUPPLEMENTARY  NOTES 

19.  KEY  WORDS  (Continue  on  rerere*  mid*  if  neceeeery  and  identify  by  block  number) 


Chrome  Plating  Adhesion 

LC  Chromium  Pre-treatment 

Tensile  Strength  Erosion 

Micro  Hardness 


2C.  ABSTRACT  fCont£aum  ecu  rtrorw  //  ntcuwary  errd.  identity  by  block  number) 

A  systematic  study  was  made  to  optimize  conditions  for  plating  high  quality  LC 
chromium.  The  tensile  strength,  density,  hardness,  cathode  efficiency,  and 
contents  of  codeposited  hydrogen,  oxygen,  and  nitrogen  were  determined  in 
samples  prepared  at  85°C  and  current  densities  from  60  to  ISO  A/dm2.  The 
results  indicate  that  to  achieve  nigh  strength  coatings  it  was  necessary  to 
age  the  plating  solution  by  a  pre-electrolysis  of  250  A-hr  liter  and  to  use 
current  densities  in  excess  of  120  A/dm2.  Under  these  conditions,  high  density 
_ _  (Continued  on  next  page) _ 

DO  1473  EDITION  OF  ?  MOV  65  IS  OBSOLETE  ^ 

SECURITY  CL  ASST  FI  C  AT  IO  NO  F  TnTs ~f*~KGE^(Wh*n Detrn  Entered) 


SECURITY  CLASSIFICATION  OF  THIS  PAGEpn>«n  Data  Enttnd) 


Continued  from  Block  20. 

crack-free  LC  chromium  can  be  plated  at  a  rate  three  times  that  of  conventional 
HC  chromium.  The  improved  LC  chromium  has  been  applied  on  20  mm  liners  and  test 
fired  in  the  M24A1  gun.  The  results  showed  the  LC  chromium  plated  liners  had 
a  considerably  longer  life  than  the  HC  chromium  plated  liners. 

The  development  of  a  simple  qualitative  test  for  evaluating  the  adhesion 
of  thick  brittle  deposits  to  the  base  metal  is  described.  The  test  is 
efficacious  in  large  scale  sampling  and  has  been  applied  to  investigate  the 
effects  of  pretreatment  on  the  adhesion  of  chromium  on  gun  steel  and  super¬ 
alloys.  An  outgrowth  of  this  work  is  a  new  pretreatment  for  activating  super¬ 
alloys  for  chromium  plating  which  consists  of  treating  the  superalloy  anodically 
in  a  solution  of  sulfuric  and  hydrofluoric  acids.  A  table  is  presented  for 
comparing  this  process  with  other  pretreatments.. 
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most  or  all  of  this  can  be  attributed  to  the  increased  shear  stress  near  the 
interface  for  the  thicker  electroplates.  It  was  also  found  that  residual 
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martensite  caused  a  significant  decrease  in  durability. 
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